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(54) Semi cyclic urea derivatives as antihistamine agents. 

(57) A compound represented by the following Formula I : 
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-C0NH-(CH2)k<-N Z'— (A'Jn'-R 1 
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wherein Z 1 is C or N ; m 1 Is 0 when Z 1 is N and m 1 is 1 when Z 1 is C ; R 3 can form a bond with R 2 when Z 1 is 
C ; A 1 is O, S0 2 , or CH 2 ; n 1 is 0 or 1 when A 1 is O or S0 2 and n 1 is an integer of 0 to 3 when A 1 is Chfc ; R 1 is 
a group selected from the group consisting of a condensed aromatic ring, a substituted condensed 
aromatic ring, carboxyl, alkoxycarbonyl, and 
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-C— R u 

wherein R 11 is H or OH t or R 11 can form a bond with R 2 when Z 1 is C and n 1 is O ; R 12 and R 13 are 
Independently phenyl, substituted phenyl, a heterocyclic ring, or a substituted heterocyclic ring, or R 12 
and R 13 can form a condensed ring ; R 2 is H when forming no bond with R 3 or R 11 ; R 3 is H when forming 
no bond with R 2 ; k 1 is an integer of 2 to 5 ; Y 1 is a group selected from the group consisting of O, S. SO, 
S0 2 , CH 2 , and 



,(R 5 )m2 
"Z 2 -(A 2 )n2-R 4 

wherein Z 2 is N or C ; m 2 is 0 when Z 2 Is N and m 2 is 1 when Z 2 is C ; A 2 is O, S0 2 , or CH 2 ; n 2 is 0 or 1 when 
A 2 is O or S0 2 ; n 2 is an integer of 0 to 3 when A 2 is CH 2 ; R 4 is a group selected from the group consisting 
of alkyl, phenyl, substituted phenyl, a heterocyclic ring, a substituted heterocyclic ring, -CO-R 41 , and 




wherein R 41 is a group selected from the group consisting of OH, alkoxy, amino, arylalkyloxy, 
substituted amino, arylalkenyl, and substituted arylalkenyi ; R 42 is H or OH, or R 42 can form a bond with 
R 5 when Z 2 is C and n 2 is 0 ; R 43 and R 44 are independently phenyl, substituted phenyl, a heterocyclic 
ring, or a substituted heterocyclic ring ; R 6 is H when forming no bond with R 42 ; Y 2 is CH 2 or CO ; Y 3 is 
(CH^ or phenyl ene ; and k 2 is 0 or 1, or pharmaceutical^ acceptable salts thereof. 
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BACKGROUND OF THE INVENTION 

1. Field of the Invention: 

The present invention relates to a novel urea derivative containing a heterocyclic ring, and more specifically 
to a novel compound having an antihistaminic effect, useful as an antiallergic agent, and antiallergic agents 
containing the same. 

2. Description of the Related Art: 

In recent years, various kinds of compounds have been known as antihistaminic antiallergic agents. Ex- 
amples of the compounds include thiazole derivatives disclosed in Japanese Laid-Open Patent Publication No. 
63-225374, piperidine derivatives disclosed in Japanese Patent Publication No. 4-32821, phenyl derivatives 
disclosed in Japanese Patent Publication No. 2-28566, and piperazine derivatives disclosed in Japanese Laid- 
Open Patent Publication No. 63-188670. 

Currently used antihistaminic agents useful as the above-mentioned antiallergic agents have strong an- 
tihistaminic effects, but involve some side effects on the central nervous system, such as sleepiness and ataxy. 
Considering these undesirable side effects, improved antiallergic agents have been developed. In general, 
however, new compounds which alleviate undesirable side effects also have decreased antihistaminic effects. 
Thus, there is a need for compounds having high antihistaminic and antiallergic effects which do not have un- 
desirable side effects. 

SUMMARY OF THE INVENTION 

The compound of this invention is represented by the following Formula I. 



wherein Z 1 is C or N; m 1 is 0 when Z 1 is N and m 1 is 1 when Z 1 is C; R 3 can form a bond with R 2 when Z 1 is C; 
A 1 is O, S0 2 , or CH 2 ; n 1 is 0 or 1 when A 1 is 0 or S0 2 and n 1 is an integer of 0 to 3 when A 1 is CH 2 ; R 1 is a 
group selected from the group consisting of a condensed aromatic ring, a substituted condensed aromatic ring, 
carboxyl, alkoxycarbonyl, and 



wherein R 11 is H or OH, or R 11 can form a bond with R 2 when Z 1 is C and n 1 is 0; R 12 and R 13 are independently 
phenyl, substituted phenyl, a heterocyclic ring, or a substituted heterocyclic ring, or R 12 and R 13 can form a 
condensed ring; R 2 is H when forming no bond with R 3 or R 11 ; R 3 is H when forming no bond with R 2 ; k 1 is an 
integer of 2 to 5; Y 1 is a group selected from the group consisting of O f S, SO, S0 2 , CH 2 , and 



wherein Z 2 Is N or C; m 2 is 0 when Z 2 is N and m 2 is 1 when z 2 is C; A 2 is O, S0 2 , or CH 2 ; n 2 is 0 or 1 when A 2 
is O or S0 2 ; n 2 is an integer of 0 to 3 when A 2 is CH 2 ; R 4 is a group selected from the group consisting of alkyl, 
phenyl, substituted phenyl, a heterocyclic ring, a substituted heterocyclic ring, -CO-R", and 





^Z 2 -(A 2 ) n 2-R + 
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-C—R* 

wherein R 41 is a group selected from the group consisting of OH, alkoxy, amino, aryialkyloxy, substituted ami- 
no, arylalkenyl, and substituted aryialkenyl; R 42 is H or OH, or R 42 can form a bond with R* when Z 2 is C and 
n 2 is 0; R 43 and R 44 are independently phenyl, substituted phenyl, a heterocyclic ring, or a substituted hetero- 
10 cyclic ring; R« is H when forming no bond with R 42 ; Y 2 is CH 2 or CO; Y 3 is (CH^ or phenylene; and k 2 is 0 or 
1. 

The present invention also includes pharmaceutlcaily acceptable salts of the above-mentioned com- 
pounds. 

In one embodiment, the compound is represented by the following Formula 1-1: 



Y 3 

Y' N-CONH-CCHzW-N C— (A')n'-R' (I-t) 

wherein A 1 , R 1 , Y 1 , Y 2 . Y 3 , k 1 . k 2 , and n 1 are the same as defined above. 
In one embodiment, R 1 in Formula I is quinolyl or 




wherein R 14 Is H, phenyl, or substituted phenyl; p 1 is an integer of 0 to 4; and X*s are independently a group 
selected from the group consisting of CI, F, CH 3 , CN, and CH 2 COOH. 

In one embodiment, the compound is represented by the following Formula 1-2: 

Y J P 12 

< \ / — v r 

Y N -CONK-Otfk'-N C=C ({-2) 
(C^z)k l -Y 2 X — f V 3 

wherein R 12 , R 13 , Y 1 , Y 2 , Y 3 , k 1 , and k 2 are the same as defined above. 
In one embodiment, R 1 in Formula I is 
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wherein Y* is (CHJk 3 or CH r Y 5 , where k 3 is an integer of 0 to 2, Y« is O, S, or NR 5 , where R 5 is H or CH 3 ; p' 
is an integer of 0 to 4; and X's are independently a group selected from the group consisting of CI, F, CH 3l CN, 
and CH 2 COOH. 

In one embodiment, R 4 In Formula I is a group selected from the group consisting of pyridyl, pyrimidinyl, 
imidazolyl, quinolyl, and 



25 



30 




In one embodiment, the compound is represented by the following Formula I-3: 



40 



R« Y 3 ^-(/(Ittmi 

^C=C N -CONH-CaW-N Z 1 — (A'W-R 1 (1-3) 
R 42 (GW-V ^ — / 



wherein A 1 , R 1 , R* R», R* 3 R«, Y* Y 3 , Z\ k 1 , k 2 . m\ and n' are the same as defined above. 
In one embodiment, the compound is represented by the following Formula 1-4: 



43 



SO 




Y v ' ^-CONH-tCH^k'-N 
(QW-1 1 X 



(A l ) n '-R 1 



(1-4) 



55 wherein A 1 , R\ R 2 , R 3 , Y 1 , Y 2 , Z 1 , k 1 , k 2 m 1 , and n 1 are the same as defined above. 

In one embodiment, in Formula I, A 1 is CH 2 and R 1 is carboxyl or alkoxycarbonyl. 

In one embodiment, in Formula I, Z 1 is N and n 1 is 0. 

In one embodiment, in Formula I, Z 1 is C, A 1 is O, and n 1 is 1. 
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In one embodiment, in Formula I, y 2 is CH 2 , Y 3 is (CHJ* and K 2 is 1. 

In one embodiment, in Formula I, Y 1 is S or CH 2 , y 2 is CO, and Y 3 is (CH^. 

In one embodiment, in Formula I, R 1 is represented by the following Formula: 

-C— R u 



wherein R 11 , R 12 and R 13 are the same as defined above. 

The antiallergic agent of the present invention comprises an effective amount of the above-mentioned com- 
pounds or pharmaceutical^ acceptable salts thereof. 

The composition of the present invention comprises the compound of daim 1 or pharmaceutical^ accept- 
15 able salts thereof and a carrier. 

Thus, the invention described herein makes possible the advantages of (1) providing a novel compound 
having strong antihistamine effects; (2) providing a novel compound having high affinity for a histamine re- 
ceptor; (3) providing a novel compound having strong antihistaminic effects and having a low degree of mi- 
gration to brain when the compound is administered; (4) providing a novel compound having a 5-lipoxygenase 
20 inhibiting effect; (5) providing a novel compound having inhibiting effects on various chemical mediators; and 
(6) providing antiallergic agents having excellent antihistaminic effects and decreased side effects. 

These and other advantages of the present invention will become apparent to those skilled in the art upon 
reading and understanding the following detailed description. 

25 DESCRIPTION OF THE PREFERRED EMBODIMENTS 

The compound of the present invention is a compound represented by the following general Formula I: 

30 p3 

Y 3 / — ( /(R 2 )mi 
4 X N-C0NH-(CH2)k'-N Z l — (Ahn'-R 1 (I) 



wherein Z 1 is C or N; m 1 is 0 when Z 1 is N and m 1 is 1 when Z 1 is C; R 3 can form a bond with R 2 when Z 1 is C; 
A 1 is O, S0 2 , or CH 2 ; n 1 is 0 or 1 when A 1 Is O or S0 2 and n 1 is an integer of 0 to 3 when A 1 is CH 2 ; R 1 is a 
40 group selected from the group consisting of a condensed aromatic ring, a substituted condensed aromatic ring, 
carboxyl, alkoxycarbonyl, and 

45 — C— R H 

wherein R 11 is H or OH, or R 11 can form a bond with R 2 when Z 1 is C and n 1 is 0; R 12 and R 13 are independently 
60 phenyl, substituted phenyl, a heterocyclic ring, or a substituted heterocyclic ring, or R 12 and R 13 can form a 
condensed ring; R 2 is H when forming no bond with R 3 or R«; R 3 is H when forming no bond with R 2 ; k 1 is an 
integer of 2 to 5; Y 1 is a group selected from the group consisting of O, S, SO, S0 2 , CH 2 , and 

68 .(R 5 )m2 

^Z 2 -(A 2 )n2-R + 
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wherein Z 2 Is N or C; m 2 Is 0 when Z 2 is N and m 2 is 1 when Z 2 is C; A 2 is O, S0 2 , or CH 2 ; n 2 is 0 or 1 when A 2 
is O or S0 2 ; n 2 is an integer of 0 to 3 when A 2 is CH 2 ; R 4 is a group selected from the group consisting of alkyl, 
phenyl, substituted phenyl, a heterocyclic ring, a substituted heterocyclic ring, -CO-R 41 , and 

— C— — R 42 



wherein R 41 is a group selected from the group consisting of OH, alkoxy, amino, arylalkyloxy, substituted ami- 
no, arylalkenyl, and substituted arylalkenyl; R 42 is H or OH, or R 42 can form a bond with R 5 when Z 2 is C and 
n 2 o 0; R 43 and R 44 are independently phenyl, substituted phenyl, a heterocyclic ring, or a substituted hetero- 
cyclic ring; R 6 is H when forming no bond with R 42 ; Y 2 is CH 2 or CO; Y 3 is (CHJj or phenylene; and k 2 is 0 or 
15 1. 

In the above-mentioned Formula I, R 3 can form a bond with R 2 when Z 1 Is C. Herein, the formation of a 
bond between R 2 and R 3 means that Z 1 is double-bonded to its adjacent carbon constituting a ring. Thus, in 
that case, the compound of Formula I can be represented by the following Formula 1-1: 

20 

/ \ r~\ 

Y 1 N-C0NH-(CH2)k u N C — (A'W-R CI— 1 ) 

where A*, R\ Y\ Y 2 , Y 3 k 1 , k 2 , and n 1 are the same as defined In Formula I. 

When R 1 is a condensed aromatic ring, the condensed aromatic ring can contain at least one substituent 
thereon, where the condensed aromatic ring includes a condensed aromatic heterocyclic ring. Examples of 

30 the substituent Include halogen, alkyl, aryl, cyano, carboxyalkyi, amino, and the like. Examples of the halogen 
Include fluorine, chlorine, bromine, and Iodine. The alkyl and alkyl in the carboxyalkyi refer to a straight-chain 
or branched-chain alkyl group having 1 to 5 carbon atoms. Examples of the alkyl group include methyl, ethyl, 
n-propyl, isopropyl, n-butyl, isobutyl, sec-butyl, tert-butyl, n-pentyl, isopentyl, neopentyl, and the like. Exam- 
ples of the aryl include phenyl, naphthyl, and the like, and the phenyl is preferred. The alkyl or aryl can be 

35 substituted by a substituent such as halogen. The substituent on the above-mentioned condensed aromatic 
ring is preferably selected from the group consisting of CI, F, CH 3f CN, halogenated phenyl, and CH 2 COOH. 
The condensed aromatic ring is preferably quinolyl or 



AO 



45 



where R 14 is H, phenyl, or substituted phenyl; p 1 is an integer of 0 to 4; X's are independently a group selected 
so from the group consisting of CI, F, CH 3 , CN, and CH 2 COOH. 

In the above Formula I, the alkoxy carbonyl represented by R 1 is a carbonyi group substituted by alkoxy. 
The alkoxy has 1 to 5 carbon atoms. Examples of the alkoxy include methoxy, ethoxy, propoxy, isopropoxy, 
butoxy, and the like. 

A 1 is preferably CH 2 when R 1 is carboxyl or alkoxycarbonyl. 
55 R 11 can form a bond with R 2 when Z 1 Is C and n 1 = 0. Herein, the formation of a bond between R 2 and R 11 

means that R 1 is double-bonded to Z 1 . More specifically, this indicates that the compound of the present in- 
vention is represented by the following Formula I-2: 
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V N-C0MH-(C H2 ) k .- i O={ a -2) 

where R 12 , R 13 , Y 1 , Y 2 , y 3 , k 1 , and k 2 are the same as defined in Formula I. 
10 The substituted phenyl groups represented by R 12 and R 13 have at least one substituent thereon, inde- 
pendently. Examples of the substituents include the same substituents as those on the condensed aromatic 
ring represented by R 1 . The substituents on the phenyl groups are preferably selected from the group consist- 
ing of CI, F, CH 3( CN, and CH 2 COOH. 

The substituted heterocyclic rings represented by R 12 and R 13 have at least one substituent thereon. Here- 
is in, the heterocyclic ring refers to five or six membered ring containing nitrogen, oxygen and/or sulfur as a het- 
eroatom. Examples of the heterocyclic ring include f uryl, thienyl, pyrimidinyl, pyridyl, isoxazoiyl, thiazolyl. Pyr- 
idyl is preferred. Examples of the substituent on the heterocyclic ring include the same substituents as those 
on the condensed aromatic ring represented by R 1 . 

It is preferred that both R 12 and R 13 are phenyl groups or substituted phenyl groups or at least one of R 12 
20 and R 1 3 Is pyridyl. 

R 12 and R 13 can form a condensed ring. Herein, the formation of a condensed ring by R 12 and R 13 means 
that carbon atoms of R 12 and R 13 constitute carbon atoms of a condensed ring. This condensed ring may have 
at least one substituent thereron. Examples of the substituent on the condensed ring can be the same sub- 
stituents as those on the condensed aromatic ring represented by R 1 . In the case where R 12 and R 13 form a 
25 condensed ring, R 1 is preferably a group represented by the following Formula: 



30 



35 



40 




(X)n1 



where Y 4 is (CHJk 3 or CH r Y 5 , wherein k 3 is an integer of 0 to 2 and y« is 0, S, or NR 5 , wherein R 6 is H or CH 3 ; 
p 1 's are independently integers of 0 to 4; )Cs are independently a group selected from the group consisting of 
CI, F, CH 3 , CN, and CH 2 COOH. 

45 In the above Formula I, when R 4 is alkyl, the alkyl is a straight-chain or branched-chain alky! group having 
1 to 5 carbon atoms. Examples of the alkyl group include methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl, 
sec-butyl, tert-butyl, n-pentyl, isopentyl, and neopentyl. Methyl is preferred. 

The substituted phenyl represented by R 4 have at least one substituent thereon. Examples of the substitu- 
ent include the same substituents as those on the condensed aromatic ring represented by R 1 . The substituent 

so on the phenyl is preferably alkyl or halogen. 

The above-mentioned substituted heterocyclic ring represented by R 4 has at least one substituent thereon. 
Herein, the heterocyclic ring refers to a cyclic group containing nitrogen, oxygen, and/or sulfur as a heteroatom, 
and the heterocyclic ring can be a condensed ring. Examples of the heterocyclic ring include five or six mem- 
bered rings such as f uryl, thienyl, pyrimidinyl, pyridyl, and imldazolyl or condensed heterocyclic rings such as 

55 quinolyl and 
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Examples of the substituent on the heterocyclic ring include the same substituents as those on the condensed 
10 aromatic ring represented by R 1 . 

When R 4 is COR 41 and R 41 is alkoxy, R 41 has 1 to 5 carbon atoms. Examples of alkoxy include methoxy, 
ethoxy, propoxy, isopropoxy, butoxy, tert-butoxy, pentyloxy, and the like. 

The arylalkyioxy represented by R 41 is an alkyloxy group substituted by aryl. Examples of the aryl include 
phenyl and the like. An alkyl In the alkyloxy has 1 to 5 carbon atoms, and methyl is preferred. Preferably, the 
15 arylalkyioxy represented R 41 is benzhydryl. 

The above-mentioned substituted amino group represented by R 41 has 1 or 2 substituents. Examples of 
the substituent include alkyl, and the like. The alky] is the same as defined in the alkyl represented by R 4 and 
is preferably methyl. The amino group is preferably substituted by two substituents. 

The above-mentioned arylalkenyl represented by R 41 is an alkenyi group substituted by aryl. Examples 
20 of the aryl group include phenyl, and the like. The alkenyi group has 2 to 3 carbon atoms. Examples of the 
alkenyi group include ethenyl, propenyl, and the like. The arylalkenyl represented by R 41 is preferably phenyl- 
ethenyl. 

The above-mentioned substituted arylalkenyl represented by R 41 is an alkenyi group substituted by aryl. 
The aryl group is substituted by at least one substituent Examples of the aryl group and the alkenyi group 
25 indues the same groups as those on the arylalkenyl represented by R 41 . Examples of the substituent on the 
aryl group Include alkoxy, alkoxycarbonyloxy, and the like. The substitueted arylalkenyl represented by R 41 is 
preferably 4-ethoxycarbonyloxy-3-methoxyphenylethenyl. 

R 42 can form a bond with Rs when Z 2 is C and n 6 » 0. The formation of a bond by R 42 and R 6 means that 
R 4 Is double-bonded to Z 2 . More specifically, this Indicates that the compound of the present invention is rep- 
30 resented by the following Formula I-3: 

R 3 

R 43 Y 3 ^/(R 2 ^ 

C=C N -CONH^CHzJk'-N Z 1 — (A , )n u R 1 (1-3) 



R 42 (CHz)k 2 -Y 2 

ao where A\ Ri, R 2 , R 3 , R 42 , R 43 , Y 2 Y 3 , Z 1 , k 1 , k 2 , m* and n 1 are the same as defined in Formula I. 

The above-mentioned substituted phenyl group and substituted heterocyclic ring represented by R 43 and 
R 44 , respectively are the same as defined in the substituted phenyl group and substituted heterocyclic ring 
represented by R 12 and R 13 . 

Y 3 can be phenylene. This phenylene is preferably o-phenylene. In the case where Y 3 is o-phenylene, the 
45 compound of the present Invention can be represented by the foilowina Formula 1-4: 




R 3 

/— ^ ^(R 2 W 
V ^-CONH-tCHzJk'-N Z 1 — (A 1 Jn'-R 1 (M) 
(CKW-Y 2 \ / 

The compound of the present invention can be a pharmaceutically acceptable salt of the compound rep- 
resented by Formula I. 

Examples of the pharmaceutically acceptable salts include appropriate organic or inorganic acid salts such 

9 
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as oxalate, maleate, tartarate, phosphate, acetate, benzoate, hydrochloride, nitrate, and hydroiodide. 

The salts can be readly formed, for example, by the addition of a solution of a desired acid or its salt to a 
sloution of the compound represented by Formula I. 

The compound represented by Formula I can be obtained, for example, by effecting the following reaction: 

(I) (IE) 
Y< " N NH Q(CWNC ° Y< " V N -CONH-COW-Q 



(Cizlk'-Y* 



R j (V) 



(IV) 



Y 1 N -CONH-CCHrik 1 - N Z ! — (A 1 W-R 1 



(I) 



where A 1 , R 1 , R 2 , R 3 , Y 1 , Y 2 , Y 3 , k 1 , k 2 , m 1 , and n 1 are the same as def ined In Formula I; Q is halogen such as 
chlorine, bromine, and iodine. 

In this method, Amine II is allowed to react with Isocyanate III in the presence of tertiary amine such as 
triethylamine, and if required, an organic solvent such as dichloromethane, chloroform, and acetonitrile at a 

30 temperature of 0 to 150°C to obtain Urea derivative IV. Urea derivative IV is allowed to react with Amine V to 
obtain Compound I of the present Invention. The reaction between Urea derivative IV and Amine V is effected 
in an appropriate solvent at a temperature of 10 to 120°C, and more preferably 50 to 100°C. Examples of the 
solvent include acetonitrile, benzene, dimethyl sulfoxide, dimethyl formamide, chloroform, ethyl acetate, and 
tetrahydrofuran. If required, a base can be added as a neutralizing agent Examples of the base include organic 

35 bases such as pyridine, triethylamine, and dimethylanlllne or inorganic bases such as K 2 C0 3 , NaH, and NaOH. 
In order to further allow the reaction to proceed, alkali metal iodide such as Nal and Kl can be used. 

The compound represented by Formula I-2 in which R 1 is double-bonded to Z 1 can be obtained, for example 
by effecting the following reaction: 

AO 
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Y 3 

Y' N-C0NH-(CH2)!<'-Q 




(IV) 



/ \ / 
Y' N -C0NH-(CH2)k 1 -N C-C-OH 

(1-2) 



Oebydr«t«on 



Y 3 

Y 1 N-C0NH-(CH2)k'-N 
(1-2) 




where R 12 , R 13 , Y 1 , Y 2 , Y 3 , k\ and k 2 are the same as defined in Formula I; and Q is halogen such as chlorine, 
bromine, and iodine. 

30 In this method, Urea derivative IV is first allowed to react with Amine V-2 having a hydroxy! group to obtain 
Compound I-2' of the present invention. The conditions for this reaction are the same as those used in the 
above-mentioned method. The resulting Compound I-2' is dehydrated to obtain Compound 1-2 having a double 
bond of the present invention. This dehydration can be effected by treating Compound i-2' in an organic solvent 
in the presence of acid such as CF 3 COOH, hydrochloric acid, acetic acid, and p-toluenesulfonic acid at a tern- 

35 perature of 0 to 120°C. Examples of the organic solvent include methanol, ethanol, tetrahydrofuran, dimethyl- 
formamide, acetonitrile, benzene, toluene, and diethyl ether. 

The effects of Compound I of the present invention and salts thereof as an antiallergic agents can be eval- 
uated by various methods for measuring antiallergic activity, for example by conducting the following tests (1 ) 
and (2). 

40 (1 ) Antihistamine effect evaluation test in vitro 

Histamine diphosphate and Compound I of the present invention or salts thereof are added to an ileum 
of a guinea pig in a saline solution. The concentration (at which the contraction of the ileum by histamine 
is inhibited by 50%) of Compound I of the present invention is measured. 

(2) Histamine! receptor (Hi receptor) in vitro binding inhibition test 

45 As a standard material which binds to a Hi receptor, pyrilamine is used. Compound I of the present 

invention is added with varying concentrations to a mixture containing a receptor sample prepared by ho- 
mogenizing a cerebral cortex of a rat and PH]-pyrilamine, and incubated. From radioactivity of PH]-pyri- 
lamlne which is bound to the receptor sample, the concentration (IC 50 ) of Compound I inhibiting the specific 
binding of PH]-pyrilamine to the receptor sample is measured to obtain an inhibition constant (Ki). 

so Compound I of the present invention has a lower degree of migration to brain. Thus, Compound I has 

less side effects on the centra) nervous system such as sleepiness, because of its less frequent binding 
to the Hi recepter in brain. The extent of migration of Compound I or salts thereof to the brain can be ob- 
tained by the following test method 3. 

(3) Hi receptor binding inhibition test ex vivo 

ss A cerebral cortex of a mouse orally administered with Compound I of the present invention is homo- 

genized to prepare a receptor sample. The receptor sample is incubated with PH]-pyrilamine. From the 
radioactivity of PH]-pyrilamine bound to the receptor sample, the inhibition of Compound I with respect to 
the specific biding of pyrilamine to the receptor sample is obtained. 
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As apparent from examples described later, Compound I of the present Invention exhibits antihistamine 
effects which are more excellent than those of known compounds such as terfenadine and oxatomide, and its 
migration to a brain is lower. This reveals that Compound I of the present invention and salts thereof can be 
used as an antlhistaminic agent and can be applied to the prevention and treatment of allergic diseases such 

5 as bronchial asthma, allergic rhinitis, urticaria, atopic dermatitis, and eczema, involving less side effects. 

Furthermore, Compound I of the present invention exhibits a repressing effect such as an excellent an- 
tagonistic effect on various chemical mediators in addition to histamine. For example, some of the embodi- 
ments of Compound I of the present invention have excellent 5-lipoxygenase inhibiting effects, and hence such 
compounds have effects such as anti-inflammatory effects. 

10 The administration of a pharmaceutical composition containing Compound I of the present invention or 
salts thereof can be conducted by oral administration, parenteral administration, intrarectal administration, or 
topical administration. Oral administration or topical administration is preferred. The dose of Compound I or 
salts thereof is varied depending upon the specific embodiment of the compound, administration method, con- 
ditions and age of a patient Typically, 0.005 to 40 mg/kg/day, and preferably 0.01 to 5 mg/kg/day are used. 

15 In general, Compound I or salts thereof can be administered in the form of a formulation prepared by mixing 
Compound I or salts thereof with a carrier for a formulation. As the carrier for a formulation, materials satisfying 
the following conditions are used: materials which are widely in use in the formulation field and do not react 
with the compound of the present invention and salts thereof. Examples of the carrier include lactose, glucose, 
mannitol, dextrin, cyclodextrin, starch, saccharose, magnesium aluminate metasilicate, synthetic aluminum sil- 

20 icate, crystal cellulose, sodium carboxymethyl cellulose, hydroxypropyl starch, calcium caroboxymethyl cellu- 
lose, ionic exchange resin, methylcellulose, gelatin, gum arabic, hydroxypropyl cellulose, hydroxypropyl cellu- 
lose with low substitution degree, hydroxypropylmethyl cellulose, polyvinylpyrrolidone, polyvinyl alcohol, light 
silicic anhydride, magnesium stearate, talc, tragacanth gum, bentonite, beeswax, carboxyvinyl polymer, tita- 
nium oxide, sorbltan-aliphatic acid ester, sodium lauryl sulfate, glycerin, aliphatic acid-glycerin ester, purified 

25 lanolin, glycerogelatin, polysolbate, macrogol, vegetable oil, wax, liquid paraffin, white vaseline, fluorocarbon, 
nonionic surfactant, propylene glycol, and water. Examples of the formulation type include tablets, capsules, 
granules, powders, syrup, suspension, suppository, ointment, cream, gel, patch, inhalation, and injection. 
These formulations are prepared by the conventional methods. Liquid formulations can be prepared so as to 
be dissolved or suspended in water or other appropriate solvents when used. Tablets and granules can be coat- 

30 ed by known method. Injection can be prepared by dissolving a pharmaceutically acceptable salt of Compound 
I in water. If required, the salt can be dissolved in a saline or in a glucose solution, and a buffer or preservatives 
can be further added. These formulations can contain Compound I or salts thereof in an amount of 0.2% or 
more, and preferably 0.5 to 70%. These formulations can further contain other therapeutically effective com- 
ponents. 
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Examples 

Hereinafter, the present invention will be described by way of illustrative examples and reference exam- 
ples. 

Reference Example 1 

Synthesis of 4-(3-chloropropylcarbamoyl)-3-oxothlomorphollne as an intermediate 
The synthesis was conducted according to the following reaction scheme. 

Cl(CH 2 )jNC0 
/ — \ / — v> 

S NH — S NCCNH(CK 2 ),CI 

o a 



First, a mixture containing 14 g (119 mmol) of 3-oxothiomorpholine, 15 g (125 mmol) of chloropropyl iso- 
cyanate, and 0.5 ml of triethyiamine was heated with stirring at 100°C for 9 hours. The reaction mixture was 
65 cooled. Then, the mixture thus obtained was purified by silica gel column chromatography using toluene-ethyl 
acetate (15/1 to 10/1 v/v) as an eluent to obtain 27 g of an oily product (yield: 96%). 
IR(CHCI 3 )(crrH) 3300, 3001, 2950, 1710, 1668, 1540 

NMR(CDCI 3 ) 2.053(quint. j=7Hz, 2H), 2.985(t, j=6Hz. 2H), 3.363(s, 2H), 3.487(q, j=7Hz, 2H), 3.602(t, j=6Hz, 
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2H), 4.214(t, j=6Hz. 2H), 9.05 to 9.03(m, 1H) 
Example 1 

Synthesis of 3-{4-(diphenylhydroxymethyl)-piperldin-1-yl)-propylcarbamoyl)-3-oxoth 
and its oxalate (ia) 

The synthesis was conducted according to the following reaction scheme. 




(IcT) 

First, 3.08 g (13 mmol) of 4-(3-chloropropylcarbamoyl)-3-oxothiomorpholine obtained In Reference Exam- 
ple 1 and 3.48 g (13 mmol) of a,a-diphenyl-4-piperidinomethanol were dissolved In 30 ml of acetonitrile. To 
this reaction mixture, 3.59 g (26 mmol) of K 2 C0 3 and 1 .08 g (6.5 mmol) of Kl were added and heated with stirring 
at 90°C for 1 7 hours. Methylene chloride was added to the resulting mixture, washed, and dried, and the solvent 
was removed under reduced pressure. The residue was purified by silica gel column chromatography using 
dichloromethaneisopropanol (10/1 v/v) as an eluent to obtain 3.9 g of an oily product la' (yield: 64%). 
IR(CHCI 3 )(cm-i) 3607, 3299, 3058, 2949, 2811, 2741, 1706, 1665, 1599, 1540 

NMR(CDC1 3 )1.40 to 1.75(m, 4H), 1.784(qulnt, j=7Hz, 2H), 1.95 to 2.15(m, 2H), 2.20 to2.50(m, 1H), 2.481(t, 
j=7Hz, 2H), 2.55 to 2.70(m, 1H), 2.962(t, j=6Hz, 2H), 2.90 to 3.1 0(m, 2H), 3.360(s, 2H), 3.368(q, j=7Hz, 2H), 
4.191(t, j=6Hz, 2H), 7.10 to 7.55(m, 10H), 9.10 to 9.30(m, 1H) 

Product la' was recrystailized from methanolisopropanol with conversion to an oxalate to obtain a purified 
product la as crystals having a melting point (d) of 161.0 to 162.5°C. 



Elem. Anal, for CmHmNsOsS-I .5C 2 H 2 0 4 FW 602.688 



Calc.(%) 
Found(%) 



C.57.79; 


H.6.02; 


N.6.97; 


C.57.98; 


H.6.06; 


N,7.02; 



Example 2 

Synthesis of 3-{4-diphenylmetylidyne-piperidin-1-yl).propylcarbamoyl-3-oxothiomorpholine (lb') and its 
oxalate (lb) 

The synthesis was conducted according to the following reaction scheme. 
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o 

NCONKCCH,).*! )— r-CK 



CF3COOH 



5 NCONH(CH2) 3 ,n 




15 



20 



First, 1 5 ml of CF 3 COOH wa9 added to 2 g (4.28 mmol) of Compound la' obtained in Example 1 and stirred 
at room temperature for 2 hours. CF 3 COOH was removed under reduced pressure, and Na 2 C0 3 aqueous sol- 
ution was added to the mixture so as to be alkaline. Then the mixture was extracted with dichloromethane. An 
organic layer of the extract was washed with water and saturated brine in this order, and dried, and the solvent 
was removed. The residue was purified by silica gel column chromatography using dichloromethaneisopropa- 
nol (15/1 v/v) to obtain 1.26 g of an oily product lb' (yield: 87%). 
IR(CHCI 3 )(cmri) 3304, 3078, 2919, 2902, 2810, 1707, 1666, 1599, 1540 

NMR(CDCI 3 )1.767(quint, J=7Hz), 2.30 to 2.60(m, 10H), 2.953(t, J=6Hz, 2H), 3.330(s, 2H), 3.372(q, j=6Hz, 2H), 
4.189(t, J=6Hz, 2H), 7.06 to 7.35(m, 10H), 9.0 to 9.1 5(m, 1H) 

Product lb 1 was recrystallized from methanolisopropanol with conversion to an oxalate to obtain a purified 
product lb as crystals having a melting point (d) of 189.0 to 190.0°C. 





Elem. Anal, for CzeHaiNaC^SCzHjC^ FW 539.655 


25 


Calc.(%) 
Found(%) 


C.62.32; 
C.62.41; 


H,6.16; 
H,6.20; 


N.7.79; 
N.7.83; 


S.5.94 
S,5.92 



30 



35 



Example 3 

Synthesis of 4-{3-(4-benzhydryl-piperazin-1-yl)-propylcarbamoyl}-3-oxothiomorpholine (lc') and its 
maleate (lc) 

The synthesis was conducted according to the following reaction scheme. 



40 



45 



S / NCONH(CH-i.CI 



tic') 




50 



55 



First, 2.5 g (10.6 mmol) of 4-(3-chloropropylcarbamoyl)3-oxothiomorpholine obtained in Reference Exam- 
ple 1 and 2.66 g (10.6 mmol) of 1-diphenylmethylpiperazine were dissolved in 25 ml of acetonitrile. To this mix- 
ture, 2.93 g (21 .2 mmol) of K 2 C0 3 and 0.88 g (5.3 mmol) of Kl were added and heated with stirring at 90°C for 
1 1 .5 hours. Ethyl acetate was added to the reaction mixture, washed, and dried, and the solvent was removed. 
The residue was purified by silica gel column chromatography using d ichloromethaneiso propanoJ (20/1 to 1 0/1 
v/v) as an eluent to obtain 4.08 g of a crystalline product lc' (yield: 85%). The product thus obtained was re- 
crystallized with dichloromethane-ether to obtain crystals having a melting point of 79.60 to 81.5°C. 
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Elem. Anal, for C^H^N^S FW 452.622 




Calc.(%) 


C.66.34; 


H.7.13; 


N.12.38; 


S.7.08 


5 


Found(%) 


C.66.01; 


HJ.16; 


N.12.43; 


S.6.94 



IR^HCIaJfcnr 1 ) 3298, 3064, 2942, 2815, 1707, 1666, 1599, 1540, 

NMR(CDCI 3 ): 1.725(quint, j=5Hz, 2H), 2.30 to 2.65 (m, 10H), 2.962(t, J=6Hz, 2H), 3.337(s, 2H), 3.351 (q,j=5Hz, 
2H), 4.189(t t j=5Hz, 2H), 4.223(s, 1H), 7.10 to 7.50(m, 10H), 9.00 to 9.15(m, 1H) 
10 Product lc' was recrystallized from methanolisopropanol with conversion to a maleate to obtain a purified 

product lc-1 as crystals having a melting point (d) of 176.5 to 177.5°C. 





Eiem. Anal, for C^H^N^S^H^ FW 684.770 


15 


Cala(%) 


C57.88; 


H.5.89; 


N.8.18; 


S.4.68 




Found(%) 


C57.79; 


H.5.93; 


N.8.14; 


S.4.62 



Product lc' was recrystallized from methanolisopropanoi-diethyl ether with conversion to a hydrochloride 
to obtain a purified product lc-2 as crystals having a melting point (d) of 210.0 to 213.0°C. 





Elem. Anal, for C^HmN^S^HCI FW 525.544 




Calc.(%) 


C.57.14; 


H.6.52; 


N, 10.66; 


S.6.10; 


Cl,13.49 


25 


Found(%) 


C.52.63; 


H,5.66; 


N.14.51; 


S.13.23; 


Cl.13.57 



IR(Nujol)(cnri) 3307(br), 2300(br), 1707, 1663, 1555, 1530, 1456 



In each of the following Examples 4 to 84, Amine II which corresponds to the desired end product was al- 
30 lowed to react with Isocyanate III which also corresponds to the desired end product in accordance with the 
method described in Reference Example 1 to obtain Urea derivative IV. Then, Urea derivative IV was allowed 
to react with Amine V which corresponds to the desired end product in accordance with the method described 
in Example 1 and if required, the reaction product was dehydrated in accordance with the method described 
in Example 2 to obtain the following compounds. 

35 

Example 4 

An J7~t\ /~~\ / \ 



45 Recrystalized from methanol-isopropanol-diethyl ether 
M.p. 117.0-120.0°C(d) 

Elem. Anal, for C 2 gH 37 N 7 0-2C 4 H 4 0 4 FW 731.851 

50 

Calc.(%) C, 60.73; H,6.20; N, 13.40 
Found{%) C, 60.56; H,6.20; N,13.10 

55 IR(Nujol)(cm-i) 3335,2380,2344,1698,1635,1583,1547 
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Example 5 



5 




10 M.p. 159.0-1 60.5°C(d) 



Elem. Anal, for CsoHaeNeOCjh^ FW 586.696 


Calc.(%) 
Found(%) 


0,65.51; 
0,65.55; 


H.6.53; 
H,6.53; 


N.14.32 
N.14.39 



IR(Nujol)(cm-i) 1716,1655,1583,1544,1504,1451,1377, 1365,1244 
Example 6 



25 




Recrystalized from methanol- isopropanol 
M.p. 91.5-93.5°C<d) 



Elem. Anal, for CwHai^OyaraCaHA^HaO 


FW 596.063 








Calc.(%) 


C.60.45; 


H,6.53; 


N,9.40 


Found(%) 


C.60.46; 


H.6.45; 


N,9.42 



IR(Nujol)(cnrr 1 ) 3488,3308,2683,2541 (br),1 709, 1662, 1623, 1523,1468,1377,1210 
40 Example 7 



45 




Recrystalized from ethyl acetate-diethyl ether 
SO M.p. 158.0-1 59.5°C 





Elem. Anal, for C^^NsO FW 495.672 




Calc.(%) 


C.75.12; 


H,7.52; 


N.14.13 


65 


Found(%) 


C.75.10; 


H.7.56; 


N.14.04 



IR(CHCI 3 )(crTri) 3274(br),3079, 3056,301 1,2893, 1632, 1597, 1564,1524,1482,1438,1240 

16 



Example 8 



EP0 628 551 A1 



CONH(CH 2 ) 3 N V-C 




to Recrystalized from methanol-lsopropanol 
M.p.198.0-199.0°C(d) 



15 



Elem. Anal, for 0^33^038^ 2 0 4 FW 557.670 


Calc.(%) 
Found(%) 


C.60.31; 
C60.18; 


H.6.33; 
H,6.34; 


N.7.53; 
N.7.58; 


S.5.75 
8,5.68 



20 



23 



30 



IR(Nujol)(cm-i) 3308,2738,2664,2607,2526,1669,1667,1608,1599,1524,1495,1455,1386,1205 



Example 9 




CONK(CH 2 )j, N /- \=/ 



Recrystalized from methanol-lsopropanol 
M.p. 152.0-153.0°C(d) 



Elem. Anal, for CjeH^NaOrC^CU FW 533.629 


Calc.(%) 
Found(%) 


C.67.53; 
C.67.50; 


H.6.61; 
H.6.69; 


N.7.87 
NJ.85 



AO IR(NuJol)(cnrr 1 ) 3314,2730,2603,2566,1707,1679,1618, 1528,1497 
Example 10 



60 



? Vn nconh(ch,), n ^\ 

\={VJ \ — j 



Recrystalized from ethyl acetate-isopropanol 
M.p.104.0-107.0°C(d) 



v / 




55 
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55 





Elem. Anal, for C^HuNTOCI^^O^I/IOr^O FW 768.056 




Calc.(%) 


C.57.86; 


H.5.80; 


N,12.77; 


Cl.4.62 


5 


Found(%) 


C.57.57; 


H.5.87; 


N.12.46; 


Cl.4.69 



IR(Nujol)(crrri) 3320,2300(br),1695(br),1623,1583,1547, 1494,1451 
Example 11 



b 



Recrystalized from methanol-lsopropanol 
M.p. 145.0-147.0°C(d) 



Elem. Anal, for Cje^^O^CjHjCM/SHiO FW 


645.069 








Calc.(%) 


C.55.86; 


H.6.19; 


N.8.69 


Found(%) 


C.55.99; 


H.6.54; 


N.8.48 



IR(Nujol)(crrri) 3318,2710(br) f 1703 f 1676 f 1636,1539 f 1496 f 1456,1377,1219 
Example 12 



S NCONK(CK 2 h N N 
\ / " V — / 



Recrystalized from methanol-isopropanol-dlethyl ether 
M.p.218.0-228.0°C(d) 




Elem. Anal, for C2sH w N4OS.2HCM/10H 2 O FW 513.362 



Calc.(%) 
Found(%) 



C.58.49; 


H.7.11; 


N.10.91; 


S.6.25; 


C58.72; 


HJ.26; 


N.10.59; 


S.5.41; 



Cl.13.81 
CI, 13.37 



IR(NuJol)(cnr 1 ) 3348,2381(br),1633,1613,1531, 1454,1427, 1399,1294,1251,1232 
Example 13 



CONH(CHjJ : ,N 
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10 



Recrystalized from diethyl ether-isopropanol 
M.p. 160.0-1 61. 0°C(d) 





Elem. Anal. forC^HailSUOjSCi^C^hUO 


4 FW 719.215 




5 


Calc.(%) 


C55.11; 


H,5.47; 


N.7.79; 


S,4.46; 


Cl.4.93 




Found(%) 


C.55.05; 


H,5.52; 


N.7.93; 


S.4.41; 


Cl.4.98 



IR(Nujol)(cirr 1 ) 3268,2387(br) p 1705, 1620,1 533,1460,1385, 1346,1210 
Example 14 



15 



20 



23 



o 



Recrystalized from diethyl ether-dichloromethane 
M.p. 148.0-149.0°C 



Elem. Anal, for QaHaaNaOrO^C^oO FW 


465.22 








Cala(%) 


C.71.26; 


H.8.02; 


N.9.03 


Found(%) 


C.70.95; 


H.7.62; 


N.9.55 



30 



Example 15 




40 Recrystalized from diethyl ether-ethyl acetate 
M.p. 1 24.5-1 25.5°C(d) 



45 



Elem. Anal, for C3oH38N 8 0 2 FW 51 4.675 


Calc.(%) 
Found(%) 


C.70.01; 
C.69.90; 


HJ.44; 
H.7.44; 


N.16.33 
N.16.07 



IR(CHCI 3 )(cnr 1 ) 3270,3030,2998,2948,2859,1634,1586,1551,1496,1450 

50 



55 
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Example 16 



10 



20 



25 



30 



40 



45 



9* ~ /-x 

CONH(CH 2 )^ N-C,S- <f % 



M.p. 129.0-130.5°C(d) 





Elem. Anal, for CjtH^NsO^ FW 477.608 


f5 


Calc.(%) 
Found(%) 


C.52.81; 
C52.63; 


H.5.70; 
H.5.66; 


N.14.66; 
N.14.51; 


S.13.43 
S.13.23 



IR(CHCI 3 )(cnrri) 3298,1707,1666,1612,1598,1541,1494, 1460,1387,1340,1162 
Example 17 

il 

/ \ 

N NCONH(CH2) 3 N 





Recrystalized from methanol- isopropanol-diethyl ether 
M.p. 195.5-2Q0.0°C(d) 





Elem. Anal, for CmH^O^HCM.S^O FW 702.770 


35 


Calc.(%) 


C.66.66; 


H.7.31; 


N.7.97; 


Cl.10.09 




Found(%) 


C.66.69; 


H.7.42; 


N.7.97; 


Cl.9.92 



IR(Nujol)(cm-')3364(br).2567(br).1635,1544.1494,1455. 1377,1347.1285,1255 
Example 18 




o 



NCONH(CHj| 3N W 



so Recrystalized from isopropanol-diethyl ether 
M.p.118.0-123.0°C(d) 



55 



20 
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Elem. Anal. for CdH u N A 0-2CJti& A >'\l2H& FW 


773.890 








Calc.(%) 


0,66.74; 


H.6.38; 


N.7.24 


Found(%) 


C.66.64; 


H.6.48; 


N,7.36 



IR(Nujol) (cm-1) 3334(br), 2598(br),1723, 1626, 1548. 1492, 1456. 1378, 1285, 1254, 1206 
10 Example 19 



13 



S^.NCONH(CHj) 3 N^)— 



0 



f 



Recrystalized from Isoprapanol-diethyl ether 
20 M.p. 110.0-135.0°C(d) 





Elem. Anal, for CMHasNaOzS-CaHaO^lttHjO FW 552.694 




Calc.(%) 


C.60.85; 


H.6.93; 


N.7.60; 


S.5.80 


25 


Found(%) 


0,60.63; 


H.6.84; 


N.7.44; 


S.4.94 



30 



IR(NuJol) (cnri) 3362(br),2534 (br), 1735, 1633, 1534,1448, 1378,1254,1235 
Example 20 



35 



CONHICHjJjn 




40 



45 



Recrystalized from methanol-isopropanol-diethyi ether 
M.p. 21 5.0-21 6.0°C(d) 



Elem. Anal, for C 2 bH3oN 4 0 2 SF 2 .2HCM/2H 2 0 FW 570.533 



Calc.(%) 
Found(%) 



C52.63; 


H.5.83; 


N,9.82; 


S.5.62; 


CM 2.43; 


C.52.89; 


H.5.77; 


N.9.78; 


S.5.83; 


Cl.12.56; 



F.6.66 
F.6.88 



IR(Nujol)(cnr 1 ) 3301,2817,1707,1666,1604,1540,1506, 1388,1232,1154 
60 Example 21 



55 
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10 



15 



20 



25 



Recry8talfzed from methanol-lsopropanol 
M.p. 221.0-225.0°C(d) 



Elem. Anal, for C^HaoN^S^HCMMHaO FW 516.021 



5 


Calc.(%) 


0,55.86; 


H.6.35; 


N, 10.86; 


S.6.21; 


Cl.13.74 




Found(%) 


C.55.81; 


H.6.73; 


N.10.78; 


S.6.15; 


Cl,13.60 



IR(CHC1 3 )(crrr') 3295,2816,1706,1668,1599,1528,1388, 1227,1155 
Example 22 



u 




Recrystalized from methanol-isopropanol-diethyl ether 
M.p. 115.0-125.0°C(d) 



Elem. Anal, for CaaH^NsO^C^O^O FW 


785.901 








Calc.(%) 


C.64.19; 


H,6.54; 


N.8.91 


Found(%) 


C.64.03; 


H.6.71; 


N.8.74 



30 IR(Nujol)(crrH) 331 7(br),2615(br),1 723,1 626,1549, 1455 
Example 23 



35 



40 



CONH(CH 2 )^ 




45 Recrystalized from methanol-lsopropanol 
M.p. 181.0-182.0°C(d) 



Elem. Anal, for (^7H3oN 4 0 2 SFCI.C2H 2 04-1/2H 2 0 FW 628.124 



Calc.(%) 
Found(%) 



C55.45; 


H,5.30; 


N,8.92; 


S,5.10; 


Cl.5.64; 


0,55.62; 


H.5.42; 


N,8.80; 


S.5.11; 


Cl,5.78; 



IR(Nujol)(crrr 1 ) 3273,2542,1714,1668,1625,1541,1513, 1459,1379,1205 

55 
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Example 24 



CONH(CH2) 3 N 



9 W 

H 



10 Recrystalized from methanol-isopropanol 
M.p. 206.5-208.0°C(d) 



20 



25 



30 



35 



45 



50 





Elem. Anal, for C^eN^SCzHaCVI/SHjO FW 492.169 


15 


Calc.(%) 


C.56.13; 


H.5.82; 


N.11.38; 


S,6.51 




Found(%) 


C.56.12; 


H.5.79; 


N,11.36; 


S.6.40 



IR(NuJol)(crrri) 3283,2538(50,1701,1667,1639,1616,1555,1460,1389,1255,1212 
Example 25 



CONH(CH : ) 2 N 




Recrystalized from methanol-isopropanol 
M.p. 1 92.0-1 94.0°C(d) 

Elem. Anal, for C 2 5H 31 N303S-C2H2C 4 FW 543.643 

Calc,(%) 0,59.65; H,6.12; N,7.73; S,5.90 
Found(%) 0,59.51; H,6.15; N,7.74; S,5.81 

I R(Nujol)(crrr 1 ) 331 6,261 3(br), 1 721 (sh), 1 670,1 604, 1 533, 1456,1 385, 1 207 
Example 26 




Recrystalized from methanol-isopropanol 
" M.p.221.0-223.0°C(d) 



55 
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Elem. Anal, for C^H^O^HCI 1/4H 2 0 FW 500.000 




Calc.(%) 


C.60.06; 


H.7.36; 


N.11.21; 


Cl.14.18 


5 


Found(%) 


C.60.11; 


H.7.39; 


N.11.11; 


Cl.14.09 



IR(CHCI 3 )(cm-i) 3338,2381 (br),1631 ,1531 ,1454,1249,1107 
Example 27 



10 



15 



CCNH(CH 2 ) 3 N 



QtO 



Recrystalized from methanol-lsopropanol-dlethylether 
20 M.p. 203.0-204.0°C(d) 





Elem. Anal, for C^H^OjSC^CVIMHaO FW 495.086 




Calc.(%) 


C55.80; 


H,6.21; 


N.11.32; 


S.6.48 


23 


Found(%) 


C.55.81; 


H,6.24; 


N.11.14; 


S.6.19 



30 



35 



40 



45 



IR(NuJol)(cm-i) 3316(br), 2519(br), 1700, 1640, 1617, 1556, 1460,1387,1208 
Example 28 




Recrystalized from methanol-isopropanol 
M.p. 233.0-236.0°C(d) 



Elem. Anal, for CaflHaaNaOjSHCI FW 488.096 



Calc.(%) 
Found(%) 



C.63.98; 


H.7.02; 


N.8.61; 


S.6.57; 


C.63.93; 


H.7.14; 


N.8.57; 


S.6.45; 



Cl.7.26 
Cl.6.28 



IR(NuJol)(cm-i) 3310,2481(br),1708 J 1660,1596,1529,1464, 1452,1386,1202,1122 
50 Example 29 



66 




'MCONH(CH 2 )3N 




24 



EP 0 628 551 A1 



10 



15 



20 



25 



Recrystallzed from methanol-isopropanol 
M.p. 120.0-125.0°C(d) 





Elem. Anal, for C^H^O^CjHzC^ FW 766.898 


0 


Calc.(%) 


C.67.35; 


H,6.57; 


N.7.31 




Found(%) 


C.67.05; 


H.6.96; 


N.7.15 



IR(Nujol)(cnr') 3332(br),2616(br),1725.1625,1546,1454, 1377,1206 
Example 30 



Recrystalized from methanol-isopropanol 
M.p. 1 57.0-1 58.0°C(d) 



Elem. Anal, for C24H32N4OSC2H2O4I/2H2O FW 523.656 



Calc.(%) 
Found(%) 



C.59.64; 


H,6.74; 


N,10.70; 


C60.00; 


H,6.89; 


N.10.65; 



IR(Nujol)(crrH) 3375.1728(br),1632,1598,1558,1465,1452, 1377.1254 
30 Example 31 



S.6.12 
S.5.92 



35 



o 



Recrystalized from methanol-isopropanol 
40 M.p. 167.0-169.0°C(d) 



45 



50 



55 



Elem. Anal, for C^HasNaOaSCy^ FW 543.686 


Calc.(%) 
Found(%) 


C,61.86; 
C.61.80; 


H.6.86; 
HJ.02; 


N.7.73; 
N.7.49; 


S,5.90 
S.5.39 



IR(Nujol)(crrr 1 ) 3344<br),2736,2682(br),2621 ,2544,1 71 8, 1 621 , 1 533, 1 454,1 200 
Example 32 



9 



tNCCNH(CH2) 3 M N- 



II 
O 




Recrystalized from methanol-isopropanol-diethyl ether 

25 



EP 0 628 551 A1 



10 



M.p. 153.0-1 57.0°C(d) 





Elem. Anal, for C25H32N4O2.2HCI.H2O FW 511.496 


5 


Calc.(%) 


C.58.71; 


H.7.09; 


N.10.95; 


CI, 13.86 




Found(%) 


C.58.71; 


H.7.28; 


N.10.93; 


Cl.13.95 



IR(Nujol)(cnr') 3380{br),3323,2461(br),1703,1678,1626, 1523,1456,1381,1255 
Example 33 



15 



20 



25 



r}lCCNH(CH 2 ) 2 

X ii 




Recrystallzed from methanol-isopropanol 
M.p. 190.0-1 95.0°C(d) 



Elem. Anal, for C^HaMO^HCIHjO FW 497.469 



Calc.(%) 
Found(%) 



C57.95; 


H,6.89; 


N.11.26; 


C58.30; 


H.7.06; 


N.11.01; 



IR(Nujol)(cm-1) 3300,2299{br),1 71 3,1 674, 1548, 1454,1433, 1384,1232 
30 Example 34 



Cl,14.25 
S.14.19 



35 




Recrystallzed from methanol-lsopropanol-diethyl ether 
40 M.p. 153.5-1 54.5*C(d) 





Elem. Anal, for C26H32N4OSF22C4H4O4 


FW 706.768 






Calc.(%) 


C,56.08; 


H,5.70; 


N.7.93; 


S.4.54; 


F.5.38 


45 


Found(%) 


C,56.15; 


H.5.70; 


N.7.81; 


S.4.53; 


F.5.56 



50 



55 



IR(Nujol)(cm-i) 3335,2390(br), 1694,1625,1606,1580, 1546, 1511,1450,1359,1237 
Example 35 



9 



NCCNH(CH 2 i, N 




26 
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10 



15 



20 



25 



30 



35 



Recrystalized from methanol-isopropanol 
M.p. 180.0-1 81 .5°C(d) 





Elem. Anal, for C^H^NsCVCy^C^ FW 495.580 


5 


Calc.(%) 


C65.44; 


H,6.71; 


N.8.48 




Found(%) 


C65.07; 


H.6.84; 


N.8.33 



IR(Nujol)(cm-i) 3312,2670(br),1717 f 1646(br) l 1599,1523, 1463,1385,1268 
Example 36 



&CCCN^^NCCNH(CH2} 3 N » 




Recrystalized from isopropanol-diethyl ether 
M.p. 107.0-11 7.0°C(d) 



Elem. Anal, for C^H^NgOa^HzCVr^O FW 


691740 








Calc.(%) 


C.55.56; 


H.6.56; 


N.10.12 


Found(%) 


C.55.28; 


H.6.38; 


N t 9.95 



IR(NuJol)(cm-i) 3396,2550(br),1723(sh), 1699,1620,1531, 1459,1236 
Example 37 



NH{CH 2 ) 2 




Recrystalized from methanol-isopropanol 
aq M.p.222.0-223.0°C(d) 



45 



50 



Elem. Anal, for C^r^NgOa-CaHaOA FW 511.579 


Calc.(%) 
Found(%) 


C.63.39; 
C.63.36; 


H.6.50; 
H,6.58; 


N,8.21 
N.8.23 



IR(Nujol)(cnr 1 ) 3300,2599(br),1710,1680,1596,1540,1452, 1383 
Example 38 



55 



V f 




27 
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Recrystallzed from methanol-diethyl ether 



Elem. Anal, for C3oH38N 6 0-2C 2 H 2 04-1 .3H 2 0 FW 


702.167 








Calc.(%) 


C.58.16; 


H.6.40; 


N.11.97 


Found(%) 


C.58.26; 


H,6.28; 


N.11.73 



IR(Nujol)(cmri) 3355(br) ( 2620(br),1 722,1 640,1 61 2,1 538, 1454,1378,1262,1238,1214,1179 
Example 39 



15 




Recrystallzed from methanol-diethyl ether 



Elem. Anal. forC29H3eNeO.2C2H2O4-l.7H2O FW 


695.346 








Calc.(%) 


C.57.00; 


H,6.29; 


N.12.09 


Found(%) 


C57.08; 


H,6.08; 


N,11.56 



IR(Nujol)(cm-i) 3357(br),2620(br),1722,1641,1623,1540, 1456,1379,1262,1238 

30 

Example 40 



35 




40 Recrystallzed from methanol- isopropanol 
M.p.121.0-122.5°C(d) 





Elem. Anal, for 035^7^038-204^04 FW 850.007 


45 


Calc.(%) 


C60.76; 


H.6.52; 


N,8.24; 


S,3.77 




Found(%) 


C.60.62; 


H.6.63; 


N.8.03; 


S.3.60 



IR(NuJol) (cm- 1 ) 3307,2347(br),1694,1631,1580,1549,1453, 1348,1262,1174 
60 Example 41 



55 




28 
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Recrystallzed from methanol-isopropanol 
M.p. 122.0-124.0°C(d) 



Elem. Anal, for C^HajNgO^HaO^HaO FW 


639.839 








Calc.(%) 


C.61.96; 


H.7.09; 


N.10.95 


Found(%) 


C.61.90; 


H.6.58; 


N.10.54 



10 



15 



20 



25 



IR(Nujol)(crrH) 351 1 (sh),3377,2737,2681 ,2625,2543, 1 724, 1 643, 1 61 7, 1 546,1 377, 1 208 
Example 42 



Recrystallzed from acetone-dlethyl ether 
M.p. 1 22.0-1 25.0°C(d) 



Elem. Anal, for C3eH48N4O4S.C2H2O4.H2O FW 740.922 



Calc.(%) 
Found(%) 



C,61.60; 


H.7.07; 


N.7.56; 


C.61.93; 


H.6.92; 


N.7.45; 



S.4.33 
S.4.01 



30 IR(NuJol)(cnr 1 ) 3378(50,2734,2666,2620,2537,1718,1628, 1597,1540,1168 
Example 43 



35 



40 



Recrystallzed from Isopropanol-diethyl ether 





Elem. Anal, for C3oH3eN 6 OF2'5/2C 4 H fl 0 6 .1/2H 2 0 FW 918.886 


AS 


Calc.(%) 


C52.29; 


H.5.70; 


N,9.15; 


F.4.14 




Found(%) 


C52.15; 


H.6.01; 


N,8.79; 


F.3.94 



50 



55 



IR(Nujol )(cm-i)3371(br),1726,1602(br) t 1543,1505,1461, 1379,1221 
Example 44 



EtCCCN^ ^NCGNH(CH 2 ) 3 N 



29 
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10 



15 



20 



25 



30 



35 



40 



48 



Recrystalized from isopropanol-diethyl ether 
M.p. 121.0-123.0°C(d) 



Elem. Anal, for C^H^O^^O^HjO FW 


616.716 








Calc.(%) 


C.60.38; 


H.7.19; 


N.9.08 


Found(%) 


C.60.43; 


H.7.45; 


N.8.66 



IR(Nujol)(cm-i) 3336,2719,2663,2626,2523,1693,1621,1542,1460,1230 
Example 45 



NCONH(C- L ) 3 N 





Elem. Anal, for C3 9 H48N 4 0 2 .2C 4 HeO e .3/2H 2 0 FW 


930.026 








Calc.(%) 


C60.70; 


H.6.61; 


N.6.02 


Found(%) 


C.60.48; 


H,6.69j 


N.5.77 



IR(Nujol)(cnrr^) 3373,2587(br),1 729,1 601 ,1553, 1455, 1378, 1257,1124,1080 
Example 46 




NCONH(CH2) 3 N 




M.p.141.0-143.0°C(d) 



Elem. Anal, for C^H^O^CiHiCVSMHiO FW 


796.409 








Ca!c.(%) 


C.64.85; 


H.6.52; 


N.7.03 


Found(%) 


C64.91; 


H.6.49; 


N,7.28 



IR(Nujol)(cnri) 3394,2553(br), 1751, 1722,1 61 8, 1538, 1457,1377,1280,1233 
so Example 47 



55 




NCONH(CH2j 3 N N 




30 
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M.p.1 28.0-1 30.0°C(d) 





Elem. Anal, for C38H43N 6 OF 2 .2C 2 H 2 O4-1/2H 2 0 FW 812.874 


5 


Calc.(%) 


C62.06; 


H.5.95; 


N,8.62; 


F.4.67 




Found(%) 


0,62.19; 


H.6.10; 


N.8.63; 


R4.88 



10 



IR(Nujol)(cm-i) 

3293,2441 ^0,1784,1709,1693,1647,1553.1505,1454,1228 
Example 48 



15 




20 



Recrystalized from methanol-isopropanol-diethyl ether 
M.p.1 51. 0-1 53.0°C(d) 





Elem. Anal, for C^r^NaOa-CjH^ FW 707.873 


25 


Calc.(%) 


C.71.27; 


H.6.98; 


N,5.94 




Found(%) 


C.71.27; 


H.7.07; 


N,5.96 



30 



IR(Nujol)(cmH) 3400,2730,2658 (br), 2550, 1722, 1695, 1648, 1610,1527,1455,1200 
Example 49 



35 



S^NCONKtCH^/z-C 




40 Recrystalized from methanol-isopropanol-diethyl ether 
M.p.1 76.0-1 77.0°C(d) 





Eiem. Anal, for C 26 H3 1 N 3 0 3 SF 2 C 2 H 2 04 FW 593.651 


45 


Calc.(%) 
Found(%) 


C.56.65; 
C.56.53; 


H.5.60; 
H.5.68; 


N.7.08; 
N.6.89; 


S.5.40; 
S.5.57; 


F.6.56 
F,6.56 



60 



IR(Nujol)(cnr 1 ) 3292,2742,2667,2533,2449,1697,1663, 1608,1542,1508,1457,1382,1223,1204,1181 
Example 50 



55 




31 
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10 



M.p. 11 3.0-1 18.0°C(d) 





Bern. Anal, for Ca^NsOjF^CaH^ FW 729.740 


5 


Calc.(%) 


C.57.61; 


H.5.66; 


N.9.60; 


F.5.21 




Found(%) 


C.57.90; 


H.6.27; 


N.8.95; 


F.4.93 



IR(Nujol)(cm-i) 3357(br),2735,2663(br),2625,1716, 1625(br), 1605, 1541, 1507, 1459, 1376, 1226 
Example 51 



15 



20 



25 



aOCCN^NCONH(CHa)3N^)-C — 



Recrystalized from isopropanol-diethyl ether 
M.p. 151.0-152.0°C(d) 



Anal, for CMHagN^FrCaHjO^I^EtjO FW 671.744 



Calc.(%) 
Found(%) 



C.59.01; 


H.6.75; 


N.8.34; 


C.59.25; 


H.6.36; 


N.8.46; 



F.5.66 
F.6.45 



IR(Nujol)(crrri) 3360.2740.2670(br),2620,2540,1710, 1700,1625.1610,1540,1510.1460.1380,1230 
30 Example 52 




N NCONHfCHj^N 



Recrystalized from methanol-isopropanol-dlethyl ether 
40 M.p. 114.0-116.0°C(d) 






Elem. Anai. for O^H^U^^t^iO^tlY^O FW 830.889 




Calc.(%) 


C.60.71; 


H.6.07; 


N.8.43; 


R4.57 


45 


Found(%) 


C.60.96; 


H.6.18; 


N.8.27; 


F.4.10 



50 



IR(Nujol)(cnr 1 ) 3350(br),2610(br),1720 I 1700,1630,1610, 1550,1510,1450,1380,1280,1230 
Example 53 



NCOMH(CH2) 2N W 
55 \=»M V f V f 



32 
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Recrystalized from dichloromethane-diethyl ether 
M.p. 90.0-95.0°C 





Elem. Anal, for C3oH36N 6 0-3/5H 2 0 FW 492.454 


6 


Calc.(%) 


C.73.17; 


H.7.41; 


N.14.22 




Found(%) 


C.72.98; 


H.7.43; 


N.14.25 



IR(CHCI 3 )(crrri) 3410(1)0,1640,1600,1570,1510,1480,1440, 1240 
Example 54 



15 




Recrystalized from methanol-acetone 
M.p. 169.0-170.0°C(d) 





Elem. Anal, for CaaH^OaSCzH^O^O FW 710.296 


25 


Calc.(%) 


C.64.26; 


H.6.90; 


N.7.89; 


S.4.51 




Found(%) 


C.64.00; 


H.6.90; 


N.7.74; 


S.4.39 



IR(NuJol)(cm-i) 3400,3330,2680,2600,2450,1780(sh),1715, 1640,1620,1595,1540,1460,1265,1175 

30 

Example 55 



35 




40 Recrystalized from methanol-isopropanol-diethyl ether 
M.p. 1 25.0-1 27.5°C(d) 





Elem. Anal, for C36H4iN s 0 4 S.C 2 H 2 04.1/2H 2 0 FW 726,854 


45 


Calc.(%) 


C.61.14; 


H.6.10; 


N.9.64; 


S.4.41 




Found(%) 


C61.29; 


H.6.34; 


N.9.23; 


S.4.05 



IR(Nujol)(crrH) 3350(br) t 2745,2680,2620,2550,1710,1700, 1620,1600,1540,1500,1450,1340,1265,1245 
Example 56 




33 
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10 



15 



20 



25 



30 



35 



40 



45 



50 



65 



Elem. Anal, for CasH^NgOaS.CUCeHe FW 633.230 


Calc.(%) 
Found(%) 


C.69.80; 
C.69.65; 


H.6.49; 
H,6.62; 


N.11.06; 
N.10.81; 


S.5.06 
S.4.67 



IR(CHCI 3 )(cnri) 3280,1640,1600,1520,1495,1340,1320, 1160,1145 
Example 57 



c -O 30r 



N NCONH(C! 
\ / 




Recrystalized from methanol-isopropanol-diethyl ether 
M.p.119.0-121.0°C(d) 



Elem. Anal, for Ca^agN^SCIC^OvltfHaO FW 710.251 



Calc.(%) 
Found(%) 



C.57.50; 


H.5.96; 


N.7.89; 


S.4.51; 


C.57.48; 


H.5.88; 


NJ.82; 


S.4.42; 



Cl.4.99 
Cl,5.09 



IR(Nujol)(cm-i) 3350,2740,2670,2630,2540,1710,1700, 1620,1590(sh) l 1540,1460,1355,1170 
Example 58 



C1 -^Q.SO r N^;NCaNH(CH 2 ) 3 N3> ==< ^ 



Recrystalized from dlchloromethane-dlethyl ether 
M.p. 208.0-210.0°C 



Elem. Anal, for C^H^OaSCM/SHaO FW 596.796 



Calc.(%) 
Found(%) 



C64.40; 


H.6.32; 


N.9.39; 


S.5.37; 


C.64.34; 


H.6.35; 


N,9.39; 


S.5.32; 



Cl.5.94 
Cl.6.25 



IR(CHCI 3 )(cm-i) 3270(br),1640,1590,1530,1480,1360,1280, 1260,1170 
Example 59 



N NCCNH(CH 2 j 3 N / "~ \ 
\ f \ / 




M.p. 107.0-110.0°C(d) 



34 
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Elem. Anal, for C33H4 1 N 6 0 3 .2C 2 H 2 04.3/2H 2 0 FW 


762.820 








Calc.(%) 


C58.26; 


H,6.34; 


N.9.18 


Found(%) 


C.58.07; 


H,6.35; 


N.8.59 



IR(Nujol)(crtri) 3350(br),2600(br),1720,1700(sh), 1635, 1555,1450,1 260,1 21 0(br) 
10 Example 60 



15 



f y-N r ^NCCN , H(CH 2 ) 3 .N N 
N =/ N — f 




Recrystaiized from methanol-isopropanol-diethyl ether 
20 M.p.164.0-166.0°C(d) 



25 



30 



36 



40 



60 



55 



Elem. Anal. forC^H^NzO-SCiHzO^I/IOHzO FW 


769.556 








Calc.(%) 


C,54.63; 


H.5.40; 


N.12.74 


Found(%) 


C.54.33; 


H.5.74; 


N.12.49 



IRtNujoOtcnr 1 ) 3380,2540(br),1720,1700(sh), 1640,1605, 1515,1460,1250,1240 
Example 61 



M.p. 114.0-116.0°C(d) 





Bern. Anal, for C31H39N5O4S.C2H2O4.2H2O FW 703.817 




Calc.(%) 


C.56.32; 


H,6.44; 


N.9.95; 


S,4.56 


46 


Found(%) 


C.56.23; 


H,6.15; 


N.10.37; 


S,4.98 



IR(Nujol)(cirr 1 ) 3350(br),2730,2670,2620,2540,1720, 1700,1630,1570,1540,1445,1420,1380,1350,1260 
Example 62 




Recrystaiized from dichloromethane-diethyl ether-n-hexane 
M.p. 177.0-1 80.0°C 



35 
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10 



15 



23 



Elem. Anal, for C31H37N5O3SI/IOH2O FW 561.537 


Calc.(%) 
Found(%) 


0,66.31; 
0,66.13; 


H,6.68; 
H.6.75; 


N.12,47; 
N,12.18; 


S.5.71 
S.5.61 



IR(CHCI 3 )(cnrri) 3270(br),1640 t 1600,1575,1525 t 1420 < 1360, 1170 
Example 63 



ESOOCN NCONHtCH^jN 




Recrystalized from dichloromethane-diethyl ether-n-hexane 
M.p. 12B.0-133.0°C 



20 


Elem. Anal, for O^H^OyVSHiO FW 494.253 




Ca!c.(%) 


C.70.47; 


H.7.83; 


N.11.34 




Found(%) 


C, 70.51; 


H.7.81; 


N,11.20 



IR(CHCI 3 ) (crrH) 3270(br),1685,1630,1520,1435.1250,1240 
Example 64 



30 



35 



40 



45 



50 



53 



M^"^NCGN K (CH 2) 3 
lVi =i/ N — 1 — ' 




Recrystalized from methanol-isopropanol-dlethyl ether 
M.p.159.0-160.0°C(d) 



Elem. Anal, for Z^\\^0 V Z^\ 1 0 A A12\\ 2 0 FW 


613.719 








Calc.(%) 


0,62.63; 


H.6.73; 


N.13.69 


Found(%) 


C P 62.86; 


H.6.68; 


N,13.38 



IR(NuJol)(cmri) 3410,3350(br),2745,2670(br) p 2620 ( 2540, 1720,1695,1640,1620,1600,1580,1520,1460,1250 
Example 65 



^y S0 ^ NCONKfCH^, W- w 

V u 

Recrystalized from methanol-isopropanol-dlethyl ether 
M.p.1 70.0-1 72.5°C(d) 



36 
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Elem. Anal, for C M H 3 7N50 4 S-(^H 2 04.5/4H 2 0 FW 676.278 


Calc.(%) 
Found(%) 


0,56.83; 
0,56.95; 


H.6.19; 
H,6.02; 


N.10.36; 
N.10.87 


S,4.74 



IR(Nujol)(cm-i) 3350(br) > 2750 l 2690,1720,1700(sh) I 1655, 1535,1455,1410,1350,1260,1175 
Example 66 

10 



15 




Recrystalized from methanol-isopropanol-diethyl ether 
M.p. 1 57.5-1 58.5°C(d) 



20 


Elem. Anal, for 0^35^03.(^204 FW 527.622 




Calc.(%) 


C.63.74; 


HJ.07; 


N.7.96 




Found(%) 


0,63.71; 


H.7.14; 


N.7.71 



25 IR(Nujol)(crrri)3400 l 3350(sh),2750,2690,2620,2550,1720, 1695,1650,1610,1515,1460,1195 
Example 67 



30 




35 



M.p.135.CM40.0°C(d) 





Elem. Anal, for O^^SCIFa-C^O^I^O FW 746.232 


40 


Calc.(%) 


0,54.73; 


H,5.40; 


N,7.51; 


S.4.30; 


01,4.75; 


F.5.09 




Found(%) 


0,54.94; 


H.5.29; 


N.7.47; 


S.4.70; 


01,5.10; 


F.5.13 



IRtNujolKcrrr 1 ) 3375(br),2740,2680,2620,2550, 1720, 1700, 1630,1605,1540,1510,1460,1220,1170 

45 

Example 68 



50 




55 Recrystalized from methanol-isopropanol-diethyl ether 
M.p. 145.0-147.5°C(d) 
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10 



15 



20 



25 



30 



35 



50 



55 



Elem. Anal, for CaeH^N^SF^HaCVIMHjO FW 763.391 



Calc.<%) 
Found(%) 



C59.79; 


H.6.40; 


N.7.34; 


S.4.20; 


C.59.60; 


H.6.34; 


N.7.30; 


S.4.36; 



F,4.98 
F.4.98 



IR(Nujol) (cm-i) 3370(br),2740,2680,2630,2550, 1720, 1700, 1630,1610,1540,1510,1460,1350,1220,1170 
Example 69 



/ — ^ 

StGOCN NCONKfCHj}^ \ 



P 



Recrystalized from methanol-isopropanol-diethyl ether 
M.p. 1 30.5-1 34.0°C(d) 



Elem. Anal, for 027^503.02^04 FW 571.678 


Calc.(%) 
Found(%) 


C60.93; 
C59.06; 


H.7,23; 
H.7.02; 


N.12.25 
N,11.08 



IR( Nujol)(crrri) 3370(br),2670,2530,1760(sh), 1700, 1620, 1600,1560,1455,1380,1250,1240 
Example 70 



t-8uOOCN^\cONH(CH2j 3 N 



Recrystalized from methanol-lsopropanol-dlethyl ether 
M.p. 150.5-1 51 .5°C(d) 




40 


Elem. Anal, for ^H u ^A0 4 'Cjtifi 4 FW 626.755 




Calc.(%) 


C.63.24; 


H.7.40; 


N.8.94 




Found(%) 


0,63.21; 


H,7.35; 


N,8.80 



IR(Nujol)(cm-i) 3400,3380,2740,2680,2620,2530,1720, 1 695, 1 670,1 640, 1600(8h), 1545, 1455, 141 5, 1240 
Example 71 



t-SuCOCN WCQNH(CH2hN \=- 

\ / > — f 



0 



Recrystalized from dichloromethane-diethyl ether 
M.p. 148.5-150.0°C 
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Elem. Anal, for C 31 H42N 4 OyC 2 H 2 0 4 FW 518.70 




Calc.(%) 


C.71.78; 


H.8.16; 


N.10.80 


5 


Found(%) 


0,71.44; 


H.8.17; 


N.10.73 



IR(CHCI 3 )(cnrr>) 3275(br),1685,1630,1600(sh),1525,1420, 1250,1240,1170 



Example 72 

10 



15 






Elem. Anal, for C34H41N50 -2C2H 2 0 4 FW 715.809 




Calc.(%) 


C.63.76; 


H,6.34; 


N.9.78 


20 












Found(%) 


C.63.47; 


H.6.61; 


N.9.99 



IR(NuJol)(cm-i) 3300(br),2570(br),1 720,1 700(sh),1630, 1550,1455,1380,1250 
25 Example 73 



30 




Elem. Anal, for C^H^O^C^CVIttHaO FW 


759.863 








Calc.(%) 


C,66.39; 


H,6.23; 


N.7.37 


Found(%) 


C.66.10; 


H.6.52; 


N,7.32 



40 

IRfNujolNcnr 1 ) 3330(br),2600(br), 1720, 1630, 1540, 1495, 1455,1380,1285,1255,1205 
Example 74 




RecrystaJized from methanol-isopropanol 
M.p.1 97.0-1 98.0°C(d) 

65 
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Bern. Anal, for C^H^NeOF^C^O^O FW 654.719 


Calc.(%) 
Found(%) 


C.60.54; 
C.60.53; 


H.6.16; 
H,5.94; 


N.12.84; 
N.12.04; 


F.5.80 
F.5.47 



IR(NuJol)(cm-i) 3270,2600,2520(br), 171 0,1 690, 1640, 1580,1540,1500,1475,1435,1275,1220,1200 
Example 75 

10 




Recrystalized from methanol-isopropanol 
20 M.p. 124.0-126.0°C(d) 



Elem. Anal, for C40H45N3O2C2H2O4H2O FW 


707.873 








Caic.(%) 


C.71.27; 


H,6.98; 


N.5.94 


Found(%) 


C.71.17; 


H,6.77; 


N,5.83 



IR(Nujol)(cnr 1 ) 3350(br),2730,2680,2620,2545, 1720, 1700, 1 625, 1600(sh), 1540, 1450, 1375, 1235, 11 90 
Example 76 




Recrystalized from methanol-isopropanol-diethyl ether 
M.p. 153.0-1 54.0°C 





Elem. Anal, for C 2 flH34N 4 0 2 .C 2 H 2 04.1/2i-PrOH.1/3H20 FW 560.671 




Calc.(%) 


C.63.26; 


H.7.31; 


N f 10.00 


45 


Found(%) 


C.63.29; 


H.7.44; 


N,9.82 



IR(Nujol)(cnr 1 ) 3472,3285,2608,2548,1712,1679,1639, 1554,1489,1452 
Example 77 



55 



r 

H 3 CCQCH 7 CN NCCNHiCH^JjN 



Recrystalized from methanol-isopropanol-diethyl ether 
M.p. 112.0-114.0°C 



J D 
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Elem. Anal, for C2BH39N5O3.2C2H2O4 l.4H2O FW 


698.947 








Calc.(%) 


C.54.99; 


H.6.60; 


N, 10.02 


Found(%) 


C.55.02; 


H.6.40; 


N.9.92 



I R(KBr)(cm-i) 341 2,2933,2567, 1 738, 1 634, 1 545, 1 497,1 455 
10 Example 78 



15 



20 



25 



30 



35 




'NCCNH(CH 2 h'' s (\) s= =( v ^ 

o 



Recrystalized from methanol-isopropanol-diethyl ether 
M.p. 150.0-1 60.0°C(d) 



Elem. Anal, for C4oH43N30C 4 H fl Oe0.5H 2 0 FW 


740.903 








Calc.(%) 


C.71.33; 


H.6.80; 


N,5.67 


Found(%) 


C71.41; 


H.7.10; 


N.5.46 



IR(NuJol)(cnr') 3440,3330,1745,1715,1600,1545,1450 
Example 79 




40 



45 



50 



65 



Recrystalized from methanol-isopropanol-diethyl ether 
M.p. 160.0-1 61. 0°C(d) 



Elem. Anal. for^Hsel^OrCaHjO^I/SHaO FW 


544.647 








Calc.(%) 


C63.95; 


HJ.16; 


N.10.29 


Found(%) 


C63.93; 


H.7.40; 


N.9.89 



IR(Nujol)(cnr 1 ) 3300,1710,1680,1550,1455,1375 
Example 80 



Recrystalized from isopropanol-diethyl ether 
M.p. 147.0-148.5°C 



41 



EP 0 628 551 A1 



Bern. Anal, for C^HarNgOaSI/IOHaO FW 597.570 


Calc.(%) 
Found(%) 


C.68.34; 
C.68.15; 


H.6.27; 
H.6.38; 


N.11.72 
N.11.68 



IR(Nujol)(crrri) 3411,1638,1598,1508,1341,1261,1162,1144 
Example 81 



10 



15 



20 




Elem. Anal, for O^H^H^SCiHiOA'SI^O FW 726.339 



Calc.(%) 
Found(%) 



C.59.53; 


H.6.04; 


N,9.64; 


C.59.35; 


H f 5.90; 


N.10.14; 



S,4.41 
S.4.60 



IR(Nujol)(cm-i) 3395,1719,1644,1544,1455,1339,1264, 1162,1145 
25 Example 82 



30 



HCCCHzCN^NCCNKCHdoN^ 





Elem. Anal.for C2 7 H37N5O3-3HCM/2i-PrOH-7/10H 2 O FW 631 .667 


35 


Calc.(%) 


C.54.19; 


H.7.24; 


N.11.09; 


Cl.16.84 




Found(%) 


C53.92; 


H.7.13; 


N,11.38; 


CI.16.54 



40 



45 



IR(KBr) (cm-*) 3421,2933,2567,1738,1634,1545,1497,1455 
Example 83 



(H^CjyNCCHjCN^^SCCN^Cn^N 




Recrystalized from ethyl acetate 
qq M.p.136.5-139.0°C 





Elem. Anal, for C^H^NeO^/IOr^O FW 519.306 




Calc.(%) 


C.67.07; 


H,8.42; 


N.16.18 


65 


Found(%) 


C67.05; 


H.8.29; 


N.16.27 



IR(CHCI 3 ) <cnrr') 3286,1636,1523,1493,1451,1403 
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Example 84 



:-» : C0CO 2 CN NCCNHC:- 7 )^4 




10 Recrystalized from methanol 
M.p. 166.5-1 67.5°C(d) 



20 





Elem. Anal, for C29H M N 4 F 2 04.2C 2 H 2 04-2/5H 2 0 FW 731.924 


15 


Calc.(%) 


C,54.15; 


H,5.89; 


N.7.65; 


F.5.19 




Found(%) 


C.54.10; 


H.5.82; 


N.7.59; 


F,5.13 



IR(NuJol)(cnri) 3433,2741 ,2669.2627,2549,1749,1710, 1693,1648,1605,1460,1440,1402 
Example 85 



25 



KCCCHjCN NCCNKCH 2 }-N 



30 



35 



Recrystalized from methanol-isopropanol 
M.p.148.0-150.0°C(d) 



Elem. Anal, for (^Hae^O^C^O^HaO FW 683.688 



Calc.(%) 
Found(%) 



0,54.46; 


H.6.04; 


N,8.19; 


F.5.56 


C.54.55; 


H.5.98; 


N.8.34; 


F.5.40 



IR(Nujol)(crrri) 3415,2738,2666,2625,2546,1908,1735, 1716,1695,1606,1546, 1508,1459,1405 



40 Example 86 

Evaluation of antihistamine effects in vitro 

The following experiments were conducted in accordance with the method of R. Magnus (Arch. F.D. Ges. 
Physiol., 102: 123-151, 1904). Ileums derived from guinea pigs were respectively soaked in a saline solution 

45 at 37°C. Then, histamine diphosphate and a subject compound which had been obtained in the Examples 
shown in Table 1 were added to each saline solution so that the concentrations of histamine diphosphate and 
the subject compound are 0.5 ng/ml and 0.03 to 10 ng/ml, respectively. The ileum generally contracts by his- 
tamine; however, in the case where the subject compound is present, the antagonistic effect of the subject 
compound on histamine inhibits the contraction of the ileum. The contraction degree of the ileum was meas- 

50 ured at each concentration of the added subject compound, and the concentration ICso of the subject com- 
pound which inhibited 50% submaximal contraction of the ileum by histamine was obtained. The submaximal 
contraction was obtained in the case where the subject compound was not added. The obtained concentration 
ICqo was shown in Table 1. Table 1 also shows the measurements regarding the known antihistaminic agents, 
terphenadine and oxatomide. When the value of IC50 is lower, the subject cmpound has stronger antihistaminic 

55 effects. 
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Example 87 

Hi receptor binding inhibition test in vitro 
In order to evaluate the affinity of the compound of the present invention for a receptor, the following 

5 experiment was conducted. 

Three month old Slc-Wistar rats were killed by decapitation, and its cerebral cortex was rapidly removed. 
The cerebral cortex was homogenized with about 20 times its volume of 50 mM of ice-cooled Na/K phosphate 
buffer (pH 7.5). The homogenate was centrifuged at 40000 g for 10 minutes, and then, resuspended in the 
buffer. This process was repeated three times, and the resulting suspension was kept in a refrigerator at-80°C. 

10 This sample was thawed at 4°C before experiment. Then, the homogenate was centrifuged and resuspended 
to obtain a receptor sample. The compound of the present invention listed in Table 1 was added in the range 
of 0.1 nM to 100 u.M to a mixture of the receptor sample and PH]-pyrilamine (4 nM) and incubated at 25°C for 
30 minutes. The reaction was stopped by dilution and filtration. The radioactivity of PH]-pyrilamine bound to 
the receptor sample on the filter paper was measured by a liquid scintillation counter. The specific binding of 

15 pH]-pyrilamlne to the receptor sample was obtained by subtracting the non-specific binding from the total bind- 
ings. Using the concentration IC 50 of the compound of the present invention inhibiting 50% specific binding of 
PH]-pyrilamine to the receptor sample, an inhibition constant Ki was obtained from the following equation. 



20 where C is the concentration of PH]- pyrilamine; and Kd is the dissociation constant. 

The results are shown in Table 1 . The smaller the value that Ki is, the stronger affinity the compound has 
for the histamine receptor. 

Example 88 

25 

Hi receptor binding inhibition test ex vivo 
In order to evaluate the migration of the compound of the present invention to the brain, the following ex- 
periment was conducted. 

Five SIc-ddY male mice were used as one group. First, 1 0 mg/kg of the compound of the present invention 
so was orally administered to each mouse. The mouse were killed by decapitation 60 minutes after the adminis- 
tration and each cerebral cortex was removed. Each cerebral cortex was frozen on dry ice and kept in a re- 
frigerator at -80°C. Before the experiment, each cerebral cortex was homogenized with about 1 0 times its vol- 
ume of 50 mM of Na/K phosphate buffer (pH 7.5). A mixture of each cerebral cortex was further diluted 6 times 
and used as a receptor sample. A mixture of each receptor sample and [ 3 H]-pyrilamine (4 nM) was incubated 
35 at 25°C for 30 minutes. The reaction was stopped by dilution and filtration. The radioactivity of PH]-pyrilamine 
bound to the receptor sample on the filter paper was measured by a liquid scintillation counter. The specific 
binding of PH]-pyrilamlne to the receptor sample was obtained by subtracting the non-specific binding from 
the total bindings. The non-specific binding was obtained under the conditions of containing 10 uM of non- 
radioactive pyrilamine. The amount of protein was measured by DC protein assay (Biolad), and the inhibition 
to of the compound of the present invention to the specific binding of PH}-pyrilamine per 1 mg of protein was 
measured. The results are shown in Table 1 . The lower the inhibition is, the lower migration to a brain the com- 
pound has. 



45 



50 
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Table 1 



ComDQunri 


Antihistamine effect 
ic 60 (ug/ml) 


Affinity for receptor in 
vitro Ki (jiM) 


PH]-iabeled pyrilamine 
binding inhibition ex vivo (%) 


Terfenadine 


22.367 


0.33 


9 


Oxatoamide 


1 


0.066 


17 


Example 5 


0.442 


0.094 


0 


Example 15 


0.0595 


0.043 


6 


Example 39 


0.119 


0.06 


4 


Example 43 


0.216 


0.057 


14 


Example 45 


0.621 


0.22 


6 


Example 49 


0.0244 


0.027 


9 


Example 50 


0.0817 


0.042 


2 


Example 51 


0.427 


0.038 


0 


Example 53 


1.764 


0.12 


0 


Example 55 


1.142 


0.018 


0 


Example 56 


1.376 


0.14 


0 


Example 61 


0.196 


0.049 


6 


Example 70 


0.0889 


0.032 


2 


Example 71 


1.122 


0.15 


7 


Example 79 


0.042 


0.042 


5 



35 From Table 1, the compound of the present invention was confirmed to have high affinity for the histamine 
receptor and low migration to the brain. Thus, it is considered that the compound of the present invention in- 
volves less side-effects while having strong antihistaminic effects. 

The compound of the present invention has a repressing effect such as an antagonistic effect on various 
chemical mediators in addition to histamine. 

40 As described above, according to the present invention, a novel compound useful as an antiallergic agent 
is provided. The compound has a strong antihis-taminic effect and involvies less side effects. The compound 
of the present invention can also be used in various fields because of its repressing effect such as an antag- 
onistic effect on various chemical mediators. 

Various other modifications will be apparent to and can be readily made by those skilled in the art without 

45 departing from the scope and spirit of this invention. Accordingly, it is not intended that the scope of the claims 
appended hereto be limited to the description as set forth herein, but rather that the claims be broadly con- 
strued. 



go Claims 

1. A compound represented by the following Formula I : 



65 
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j — ( /(R 2 )m< 

\ t— (A')n'-R 1 
\ / 




((W-Y 2 



N-C0NH-(CH2)k'-N 



(I) 



wherein Z 1 is C or N; m 1 is 0 when Z 1 is N and m 1 is 1 when Z 1 is C; R 3 can form a bond with R 2 when Z 1 
is C; A 1 is O, S0 2 , or CH 2 ; n 1 is 0 or 1 when A 1 is O or S0 2 and n 1 is an integer of 0 to 3 when A 1 is CH 2 ; 
R 1 is a group selected from the group consisting of a condensed aromatic ring, a substituted condensed 
aromatic ring, carboxyl, alkoxycarbonyi, and 



wherein R 11 is H or OH, or R 11 can form a bond with R 2 when Z 1 is C and n 1 is 0; R 12 and R 13 are inde- 
pendently phenyl, substituted phenyl, a heterocyclic ring, or a substituted heterocyclic ring, or R 12 and 
R 13 can form a condensed ring; R 2 is H when forming no bond with R 3 or R"; R 3 is H when forming no 
bond with R 2 ; k 1 is an integer of 2 to 5; Y 1 is a group selected from the group consisting of O, S, SO, S0 2l 
CH 2 , and 



wherein Z 2 is N or C; m 2 is 0 when Z 2 is N and m 2 is 1 when Z 2 is C; A 2 is O, S0 2 , or CH 2 ; n 2 is 0 or 1 when 
A 2 is O or S0 2 ; n 2 is an Integer of 0 to 3 when A 2 is CH 2 ; R 4 is a group selected from the group consisting 
of alkyl, phenyl, substituted phenyl, a heterocyclic ring, a substituted heterocyciic ring, -CO-R 41 , and 



wherein R 41 is a group selected from the group consisting of OH, alkoxy, amino, arylalkyloxy, substituted 
amino, arylalkenyl, and substituted arylalkenyl; R 42 is H or OH, or R 42 can form a bond with R 6 when Z 2 
is C and n 2 is 0; R 43 and R 44 are independently phenyl, substituted phenyl, a heterocyclic ring, or a sub- 
stituted heterocyclic ring; R 5 is H when forming no bond with R 42 ; Y 2 is CH 2 or CO; Y 3 is (CH 2 ) 2 or phe- 
nylene; andk 2 is0or1, 
or pharmaceutically acceptable salts thereof. 

The compound according to claim 1 represented by the following Formula 1-1: 




y (R 5 )m2 
^Z 2 -(A 2 ) n 2-R A 





wherein A 1 , R\ Y\ Y 2 , Y 3 k 1 , k 2 and n 1 are the same as defined in claim 1. 
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The compound according to claim 1, wherein R 1 is quinolyl or 

(X)p' 




wherein R 14 is H, phenyl, or substituted phenyl; p 1 is an integer of 0 to 4; and X's are independently a 
group selected from the group consisting of CI, F, CH 3 , CN, and CH 2 COOH. 

The compound according to claim 1 represented by the following Formula I-2: 



Y 3 

/ \ / 
Y' N -C0NH-(CH2)k'-N 



5 12 



c=c 



\ R ,3 



wherein R 1 *, Ri3, y 1 , Y*. Y 3 , k 1 , and k 2 are the same as defined in claim 1. 
The compound according to claim 1, wherein R 1 is 

(X)pi 




(1-2) 



(X)n1 



wherein Y 4 is (CHJk 3 or CH2-Y 5 , where k 3 is an integer of 0 to 2, Y 6 Is O, S, or NR 6 , where R 6 is H or CH 3 ; 
p 1 Is an Integer of 0 to 4; and X's are independently a group selected from the group consisting of Q, F, 
CH 3 , CN, and CH 2 COOH. 

The compound according to claim 1, wherein R 4 is a group selected from the group consisting of pyridyl, 
pyrimldinyl, Imidazotyl, quinolyl, and 




47 
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7. The compound according to claim 1 represented by the following Formula I-3: 

R 3 

R « Y 3 ^/(R^mi 

^C=C N -CONH-(CHz)k 1 -N Z 1 — (A^n'-R 1 «-3) 



R« (W-Y 2 

wherein A\ R\ R 2 R 3 , R* 3 R« Y 2 Y 3 Z\ k\ k 2 m', and n' are the same as defined In claim 1. 
The compound according to claim 1 represented by the following Formula I-4: 



/R 3 

N-CONH-CCrW-N Z 1 — (A'W-R 1 (1-4) 




25 wherein A 1 , R\ R 2 R 3 Y 1 , Y 2 , 2 1 , k 1 , k 2 , m 1 , and n 1 are the same as defined in claim 1. 

9. The compound according to claim 1, wherein A 1 is CH 2 and R 1 is carboxyl or alkoxycarbonyl. 

10. The compound according to claim 1, wherein Z 1 is N and n 1 is 0. 

30 11. The compound according to claim 1 , wherein Z 1 is C, A 1 is O, an n 1 is 1 . 

12. the compound according to claim 1, wherein R 1 is represented by the following Formula: 

-C— R 1t 
R' 3 

4° wherein R 11 , R 12 , and R 13 are the same as defined in claim 1. 

13. The compound according to claim 12, wherein R 12 and R 13 are phenyl or substituted phenyl. 

14. The compound according to claim 12, wherein at least one of R 12 and R 13 is pyridyi. 

45 

1 5. The compound according to claim 1 , wherein Y 3 Is (CH 2 ) 2 . 

16. The compound according to claim 15, wherein Y 2 is CH 2 and k 2 is 1. 

17. A compound according to claim 15, wherein Y 1 is S or CH 2f and Y 2 is CO, 

50 

1 8. An antiallergic agent containing an effective amount of a compound according to claim 1 or pharmaceut- 
ical^ acceptable salts thereof. 

1 9. A composition comprising the compound according to claim 1 or pharmaceutical ly acceptable salts thereof 
56 and a carrier. 
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